This study examines the importance of job characteristics on absence and on-the-job performance in a large group of employees with diagnosed depressive and anxiety disorders. In a sample of 1522 employees (1129 persons with and 393 persons without psychopathology) participating in Netherlands Study of Depression and Anxiety (NESDA, n ¼ 2981) we examined associations between job characteristics and work functioning (absenteeism and work performance) in multinominal logistic regression models. Job characteristics were working hours, psychosocial working conditions and occupational status. As expected, depressed and anxious patients were at significantly elevated risk for absenteeism and poor work performance. In analyses adjusted for psychopathology, absenteeism and poor performance were significantly lower among persons reporting high job support, high job control, less working hours, self-employed and high skilled jobs. Associations were comparable between persons with and without psychopathology. High job support, high job control and reduced working hours were partially related to work functioning in both workers with-and without-psychopathology. Since depressed and anxious employees are at a substantially increased risk for absenteeism and poor work performance, strategies that improve job support and feelings of control at work may be especially helpful to prevent poor work functioning in this at-risk group of employees.
Introduction
Many workers with depressive and anxiety disorders have problems with functioning at work. Workers with depressive or anxiety disorders have more absence from work and a poorer onthe-job work performance (Kessler and Frank, 1997; Verow and Hargreaves, 2000; Druss et al., 2000; Stewart et al., 2003; Plaisier et al., 2010) . Job characteristics, such as occupational status and psychosocial working conditions may be related with work functioning (Marklund et al., 2008; Bockerman and Ilmakunnas, 2008) , particularly among persons with depressive and anxiety disorders. Poor job characteristics may worsen someone's work functioning whereas favorable job characteristics may improve functioning at work. Since workers with anxiety and depressive disorders are at a substantially increased risk for poor job functioning, it is particularly important to know whether their job functioning could be modified by favorable job characteristics.
Not much is known yet about specific job characteristics improving work functioning among workers with depressive and anxiety disorders, but much literature describes the relationship of job characteristics with work functioning and mental health problems in a general working population. Occupational status of a job has shown to be associated with work functioning and mental health: compared to persons in low graded jobs, for persons in higher graded jobs absence rates are lower (Christensen et al., 2008) and mental health is better (Llena-Nozal et al., 2004) . Workers in skilled or managerial positions versus unskilled workers and non-manual versus manual jobs may vary in psychosocial characteristics. According to the Job Demand Control/Support Model (Karasek and Theorell, 1990; Johnson and Hall, 1988) , high job demands and low control over tasks and low support by colleagues, are related with psychological strain and have shown a risk factor for developing depressive disorders (Stansfeld et al., 1999; Plaisier et al., 2007; Bonde, 2008) . In addition, lower control and support at work have been associated with more absenteeism (North et al., 1996; Melchior et al., 2003) as well as poorer work performance (Sargent and Terry, 1998) . Higher job demands might be a trigger for more sickness absence among workers with depressive disorders, since particularly these workers have time management deficits (Adler et al., 2006) . On the other hand, high job control and high support at work may be job characteristics that can help particularly workers with depressive or anxiety disorders to adapt their work environment to their needs and may therefore help avoid poor performance and absenteeism. Since depressed and anxious subjects are at a highly enlarged risk for poor job functioning, favorable job resources could especially for this group act as a buffering factor augmenting the negative consequences of psychopathology on job functioning. Beside occupational status and psychosocial work characteristic, also the number of working hours may be important for mental health and work functioning (Sparks et al., 1997) . A high number of working hours may increase job strain and decrease possibilities to recover from job strain.
Aim of this study
The present study examines the impact of job characteristics on work functioning in a large sample of workers with diagnosed depressive and anxiety disorders and healthy controls. By examining interaction effects of job characteristics with anxiety and depressive disorders, we will explore whether effects of job characteristics are particularly favorable for job functioning among workers with depressive and anxiety disorders. The advantage of this study is the unique possibility to examine the importance of occupational status, psychosocial working conditions (job demands, job control and job support) and the number of working hours for two measures of work functioning (absenteeism and on-the-job performance) in people with diagnosed depressive and anxiety disorders and healthy controls.
Methods

Research population
The Netherlands Study of Depression and Anxiety (NESDA) is a multisite naturalistic cohort study (n¼2981, age 18-65 years) examining the long-term course and consequences of depressive and anxiety disorders. The study started in 2003 and has been designed to be representative of persons with depressive and anxiety disorders in different health care settings and stages of the developmental history. Therefore, besides respondents with current disorders, also respondents with remitted disorders, respondents at risk (due to family history) and healthy controls were included. Participants with and without depressive and/or anxiety disorders were recruited in the general population (through the earlier NEMESIS (Bijl et al., 1998) and ARIADNE (Landman-Peeters et al., 2005 ) studies), in general practice (through a screening procedure among 65 general practitioners) and in outpatient mental health organizations (when newly admitted for depressive or anxiety disorder). Across recruitment setting, uniform exclusion criteria were used: persons who were not fluent in Dutch and those with a primary diagnosis of a psychotic disorder, obsessive compulsive disorder, bipolar disorder, or severe alcohol or substance use disorder were excluded. The sample consists of 1701 persons with a current (six-month regency) diagnosis of depression and/or anxiety disorder, 907 persons with life-time diagnoses or at risk because of a family history or subthreshold depressive or anxiety symptoms, and 373 healthy controls. For rationale, objectives and methods of NESDA see (Penninx et al., 2008) . The NESDA study protocol was approved by the Ethical Review Board of participating institutes, and all participants signed written informed consent. The Composite International Diagnostic Interview (CIDI, lifetime version 2.1), was used to diagnose depressive and anxiety disorders according to the Diagnostic and Statistical Manual of mental disorders, (DSM-IV). A self-report questionnaire, measuring amongst others psychosocial working conditions was filled out by 2624 respondents (response ¼88.0%).
Of the NESDA population, we selected 1726 persons who had a paid job for more than 8 h a week. Of them, 1522 persons (536 men and 986 women) had filled out the psychosocial work characteristics questionnaire and consisted the sample of this study. Non-response was not associated with sex, number of somatic diseases or absenteeism. However, non-responders were younger (mean age 37.2 versus 41.5 years, po 0.001), had more psychopathology (67.7 versus 49.9% had a current depressive or anxiety disorder, po 0.001), more working hours (33.0 versus 31.2, p ¼0.02) and higher mean work performance impairment (23.7 versus 13.2, p¼ 0.002).
Work functioning
Work functioning was conceptualized in terms of absenteeism and of impaired work-performance, both assessed by the Health and Labor Questionnaire Short Form (SF-HLQ) (Roijen et al., 1996; Goetzel et al., 2004) . Respondents were asked on how many days in the past six months they were absent from work. As done before (Plaisier et al., 2010) , the variable work absenteeism was computed by dividing the number of days absent during the last six months by the number of workdays per week. This variable did not meet normality assumptions, and was categorized into three categories: no absenteeism, short-term absenteeism (o2 weeks) and long-term absenteeism ( Z2 weeks). With these categories a distinction was made between short-term absenteeism possibly due to more general diseases such as common cold or flu, and long-term absenteeism, indicating more chronic conditions and probably high costs. Work performance was based upon the question: 'On how many days in the last six months have you been working while hindered by health problems'. Additional to this question respondents were asked to rate how efficient they had been working on the days that they were at work but were also hindered by health problems. They scored their mean efficiency rate during those days on a scale ranged between (zero maximally inefficient) and one (efficient as usual), according to the method developed by Hakkaart-van Roijen et al. (2002) . As done before (Plaisier et al., 2010) 
Psychopathology
Diagnoses of depressive and anxiety disorders according to DSM-IV criteria were assessed by the CIDI lifetime interview, version 2.1 ( WHO, 1997) , assessed by trained and monitored interviewers. Since current and remitted diagnoses of depressive and anxiety disorders are associated with work functioning (Plaisier et al., 2010) , we defined psychopathology as no diagnosis, current diagnoses (in the past six months) or remitted (lifetime but not in past six months) diagnoses of depressive disorders (major depressive disorder and dysthymic disorders) and anxiety disorders (panic disorder with or without agoraphobia, social phobia and generalized anxiety disorder). Since we have not observed any differences in work functioning across anxiety subtypes (Plaisier et al., 2010) , we grouped all anxiety subtypes in one anxiety disorder variable.
Job characteristics
Measures of job characteristics are occupational status, psychosocial working conditions and working hours. An occupational status variable based on the EGPclassification (Erikson et al.,1979) was created using an occupational code (SBC-92, provided by Statistics Netherlands (CBS)) and additional self reported information on employment status and supervisory status (Bakker et al., 1997) . The eleven categories of the original CBS-variable was recoded into five categories, consisting of (1) high graded non-manual workers (such as academics, managers, teachers, medical staff, n¼ 630), (2) medium or low skilled non-manual workers (shop assistants, care takers, secretaries, n¼ 494), (3) self employed (entrepreneurs, o 10 employees, n¼ 62), (4) high skilled manual workers (technicians, hotel and catering management, cooks, car mechanics, n ¼64) and (5) semi or low skilled manual workers (drivers, domestic helpers, florists, n¼147). Psychosocial working conditions, consisting of job demands, job control and job support, were measured by a questionnaire that consisted of dichotomous items based on the demands/control model (Karasek and Theorell, 1990) . Positive answers scored one and negative answers scored zero. Scales were computed when the number of missing values was not more than half of the number of items, by dividing the sum score by the number of items minus the number of missing values. This resulted in three scales ranging between zero and one. The scale job demands contained five items (work fast, work hard, sufficient time to do work, excessive work, conflicting demands) and its Cronbach's Alpha was 0.75. Job control contained 13 items (e.g., have freedom to plan tasks; can take a break; job requires skill; can develop skills) with a Cronbach's alpha of 0.77. Job support had a Cronbach's alpha of 0.82, and contained eight items (e.g., good atmosphere at work, can get help, qualified management, supportive management). Furthermore, the number of working hours was asked.
Confounding variables
Since gender, age, and education (in years attained) may also be associated with working characteristics, with work functioning and anxiety and depressive disorders, these sociodemographics were considered possible confounding variables. Also somatic health is related with work functioning and depressive and anxiety disorders, and therefore considered as a confounding variable. Somatic health was assessed by the self-reported number of somatic conditions consisting of a count of reported cardiovascular diseases, diabetes, stroke, arthritis, cancer, hypertension, intestinal problems, liver disease, epilepsy, chronic lung problems, allergy, injuries and other severe somatic diseases.
Statistical analyses
Differences in socio-demographics, somatic health, and job characteristics between persons with and without psychopathology were examined by t-tests for continuous variables and with chi-square or with Mann-Whitney U tests for categorical variables (Table 1 ). In multinominal logistic regression models, adjusted for gender, age, education and somatic health, we computed associations of psychopathology (current and remitted depressive disorders and current and remitted anxiety disorders simultaneously), working hours, job demands, job control, job support and occupational status classification individually with work absenteeism, and subsequently in a model with all variables simultaneously ( Table 2) . We repeated these procedures for models with work-performance as dependent variable (Table 3) . Odds ratio's and 95% confidence intervals were calculated for two categories of work absenteeism ( o 2 weeks and Z 2 weeks) and for two categories of work performance (reduced and impaired) compared to no absenteeism and no impaired work performance respectively. Additionally, we created two new dichotomous variables indicating current and remitted psychopathology (anxiety and/or depressive disorder together) and computed current and remitted psychopathology Â job characteristics interaction terms. Because occupational status classification subgroups are small, we recoded this variable in two dichotomous variables indicating manual jobs (versus non-manual jobs) and high skilled jobs (versus medium or low skilled jobs) and created their current and remitted psychopathology interaction terms. We tested interactions with psychopathology of each job characteristic (work hours, job demands, job control, job support, manual jobs, high skilled jobs) individually as well as simultaneously in adjusted models with psychopathology variables, the job characteristic variable and the current Â job characteristic and remitted psychopathology Â job characteristic interaction terms (p o 0.10).
Results
Sample description
In this sample of 1522 men and women, 393 (25.8%) persons were free of psychopathology in the last six months (see Table 1 ). Of the 767 (50.4%) persons with a current diagnosis of anxiety or depressive disorder, 202 persons (26.3%) had a current (six-month) depressive disorder, 276 persons (36.0%) had a current (six-month) anxiety disorder and 289 persons (37.7%) had a current comorbid depressive and anxiety disorder. Of the persons with a current depressive disorder, 61 (12.4%) persons had also a remitted anxiety disorder and of those with a current anxiety disorder, 160 (28.3%) persons had also a remitted depressive disorder. Among the 362 (23.8%) persons with remitted disorders only, 163 (45.0%) had a remitted depressive disorder, and 60 (16.6%) had a remitted anxiety disorder, 139 (38.4%) had both a remitted depressive and a remitted anxiety disorder. Persons with and without current and remitted diagnoses of anxiety and depressive disorders differed in sex, age, education, and somatic health. Those without diagnoses were more likely to be male (p ¼0.04), had lower numbers of somatic conditions (po0.001), and had the highest education (p o0.001) and persons with remitted diagnoses had the highest mean age (p¼ 0.004). Persons with and without current and remitted depressive and anxiety diagnoses had prominent differences in absence and work performance rates (po0.001 for both), with the highest rates of long term absence and impaired performance among persons with current diagnoses.
Regarding job characteristics, among persons without diagnoses of anxiety and depressive disorders high grade non-manual jobs were relatively most present, whereas among those with current diagnoses relatively more persons had medium or low grade non-manual jobs and semi or low skilled manual jobs (p ¼0.002). Persons without diagnoses reported the lowest job demands (mean was 0.38 versus 0.42 among both current and remitted diagnoses, p ¼0.03), the highest job control (0.75 versus 0.66 and 0.72 among current and remitted diagnoses respectively, p o0.001) and the highest job support (0.65 versus 0.56 and 0.60 among current and remitted diagnoses respectively, p o0.001).
There was no significant difference in the number of working hours between persons with and without diagnoses.
Job characteristics and absenteeism
As shown in Table 2 , psychopathology was associated with high odds of short-term absenteeism and particularly long-term absenteeism. Depressive disorders showed higher odds for longterm absenteeism than anxiety disorders. Moreover, also remitted diagnoses of depressive disorders, but not remitted anxiety disorders, were associated with short-term absenteeism and long-term absenteeism.
Compared to high-grade non-manual workers, those in medium or low grade non-manual jobs had higher odds of short-term absenteeism (OR¼ 1.36; 95% CI: 1.04-1.78). Self-employed persons tended to have lower odds of long-term absenteeism (OR¼0.40; 95% CI: 0.15-1.07). Individually tested, higher job demands was associated with higher odds of long-term absenteeism (OR¼1.85; 95% CI: 1.15-2.97), and higher job control and job support, were associated with lower odds of both short term absenteeism (OR ¼0.34; 95% CI: 0.18-0.62 and OR ¼0.58; 95% CI: 0.38-0.89 respectively) and long term absenteeism (OR ¼0.16; 95% CI: 0.08-0.32 and OR ¼0.26; 95% CI: 0.16-0.42 respectively). A higher number of working hours was positively associated with higher odds of short-term absenteeism (OR¼1.02; 95% CI: 1.00-1.03) but not with long-term absenteeism. Testing all job characteristics and psychopathology variables simultaneously in adjusted multinominal regression models, job support (OR¼0.45; 95% CI: 0.26-0.77) and job control (OR ¼0.40; 95% CI: 0.18-0.88) and being self-employed (OR ¼0.34; 95% CI: 0.12-0.96) remained associated with lower odds of long-term absenteeism. Job control, but not job support was also associated with lower odds of short-term absenteeism (OR ¼0.44; 95% CI: 0.23-0.87). More working hours and medium or low-grade non-manual jobs remained also associated with higher odds of short-term absenteeism. However, when simultaneously tested with job characteristics, odds of current diagnoses of depressive or anxiety disorders remained most prominently associated with higher odds of short term and long-term absenteeism.
Job characteristics and work performance
Consistently with the results for work absenteeism, psychopathology was also strongly associated with high odds of reduced and impaired work performance (Table 3 ). In contrast with the results for absenteeism, remitted diagnoses of anxiety disorders were also associated with higher odds of impaired work functioning (OR¼1.87, 95% CI: 1.25-2.82). Compared to high-grade nonmanual jobs, persons with high skilled manual jobs had lower odds of impaired performance (OR ¼0.34; 95% CI: 0.17-0.69). Number of working hours and higher job demands were not significantly associated with higher odds of reduced and impaired work performance, however, higher job control and job support were. OR's of impaired performance were 0.22, 95% CI: 0.11-0.43 for job control and 0.43; 95% CI: 0.27-0.69 for job support.
When testing psychopathology and all job characteristics simultaneously in an adjusted multinominal regression model, self-employed and skilled manual jobs were associated with lower odds of impaired work functioning (OR¼0.33; 95% CI: 0.13-0.85 and OR ¼0.33; 95% CI: 0.16-0.70 respectively). Also higher job control and high job support tended to remain associated with lower odds of impaired work performance (OR¼0.46; 95% CI: 0.22-0.97 and 0.60; 95% CI: 0.36-1.06 respectively).
Interaction effects of job characteristics by current and remitted diagnoses
We examined interaction effects of psychopathology and job characteristic variables (work hours, job demands, job control, job support, manual jobs, high skilled jobs) by adding current and remitted diagnose Â job characteristic interaction terms in adjusted models with the individual job characteristic variables and current and remitted diagnose variables entered as well. None of the current or remitted diagnoses Â job characteristics interaction terms was significantly associated with work absenteeism ( o2 weeks and Z2 weeks). In the model for work performance only one interaction term met the significance level; the manual jobs Â current psychopathology interaction term had a p value of 0.088 for impaired work performance. Further exploration of this interaction effect showed that non-manual jobs was associated with higher odds for impaired work functioning in persons without psychopathology (OR¼ 4.01, p ¼0.06) but not in persons with current psychopathology (OR¼0.79, p¼0.338). Whether this is a meaningful finding is uncertain, since only one significant interaction term of twelve terms tested in the model may just be coincidental.
In additional analyses, we also examined interaction effects of the most positive job characteristics for work performance: low job demands, high job control and high job support. We computed quartile scores of job demands, job control and job support, and created three new dichotomous variables (yes/no lowest quartile job demands, yes/no highest quartile job control and yes/no highest quartile job support). We examined the current and remitted diagnose interaction terms of the three variables in models adjusted for gender, age, education, somatic health, number of working hours. None of the interaction terms showed significant effects in models for work absenteeism and in the models for work performance. These findings indicate that the effects of job characteristics on work absenteeism and on work performance were similar among persons with and without current and remitted diagnoses of anxiety and depressive disorders.
Discussion
The present study showed that independent of psychopathology, certain positive job characteristics countervail the risk of work absenteeism and poor performance risks. High job control, high job support and a lower number of working hours were found to be associated with lower odds of absenteeism and impaired work performance. In addition, occupational status was associated with work functioning. Being self-employed was associated with low odds of absenteeism, and both self-employed and high skilled manual workers had lower odds of impaired work performance. However, no indication was found that these job characteristics were particularly favorable for workers with current or remitted diagnoses of anxiety and depression, since there were no interaction effects of job characteristics with diagnoses of anxiety and depressive disorders.
Occupational status
Beside the effect of job control and job support, also some classes of occupational status showed impact on work functioning. Low skilled non manual work was associated with shortterm absenteeism, and self employment with low absenteeism. Both skilled manual workers and self employed had less reduced and impaired work performance. These effects remained significant in a model with psychopathology and psychosocial work characteristics, indicating an effect of these occupational status categories independently of psychosocial working conditions or psychopathology. The lower absence and impaired work performance rates among self employed workers may be partly explained by self selection, a larger work drive, or a lack of disability insurances in this group, which would lead to substantially income effects if they do not work. Independently of psychosocial characteristics, high skilled manual jobs were also associated with less impaired work performance. However, the unadjusted absence rate was high among skilled manual workers (mean¼ 6.2 weeks in last six months, versus 5.8 in slow skilled manual jobs, 3.6 in low graded non-manual jobs, 3.0 in high graded non-manual jobs and 0.8 among self-employed) in this occupational category. This may indicate that on-the job functioning among skilled manual workers with depressive and anxiety disorders is very difficult. Since the groups of self employed and skilled manual workers are rather small, the results should be interpreted with caution.
Psychosocial working conditions
Although occupational status was a factor associated with work functioning, particularly psychosocial working conditions might provide opportunities for strategies that may reduce impaired work functioning and prevent job loss among workers with depressive and anxiety disorders. Though not exclusively for workers with depressive and anxiety disorders, on-the job support from colleagues, lower working hours and more job control may help to avoid absence and improve work performance among workers with current and remitted depressive and anxiety disorders. This knowledge about circumstances that can keep people in the labor market despite health problems is particularly important for policy aims. Jobs may be considered as important resources for well being. Jobs are resources of economic capital (income), social capital (social support and social companionship by colleagues) as well as personal capital (self-realization) (Schaufeli and Bakker, 2004) . According to the Conservation of Resources (COR) theory (Hobfoll, 1989) , resource loss has a disproportionately more salient effect on mental health than resource gain, and people with better resources are less vulnerable to resource loss and are more capable of organizing resource gain. In contrast, loss of a resource may initiate loss of other resources, and becomes a spiral (Westman et al., 2005) . Therefore, it is important to find possible points of action, such as the level of job control and job support, for prevention of work-role impairment and job-loss as a consequence of depressive and anxiety disorders.
Limitations
An important limitation of this study is that, due to its crosssectional design, it is impossible to draw conclusions of exact causal relationships between job characteristics and work functioning. It is possible that depressive disorders contributed to work absenteeism and decreased work performance; however, it is also possible that unfavorable work circumstances have contributed to development of psychopathology. Furthermore, both psychosocial working conditions as well as work productivity are based on self-reports of the individual participants. Psychopathology may affect reports of both, and may have biased the association between psychosocial working conditions and work functioning. Adjusting for psychopathology will reduce, but not rule out this bias.
The work productivity measurements absenteeism and work performance, both based on self-reported questions over a period of six months, may be less reliable than on employer-based data. A study by van Poppel et al. (2002) found low agreement between data on sick-leave gathered from company records and questionnaires. However, other studies showed that self-reported measurement of absenteeism and decreased work performance highly correlate with employer payroll records (Kessler et al., 2003; Voss et al., 2007) . The work productivity results in our study are in line with results of other (Dutch) studies in a population with depressive and anxiety disorders (Kruijshaar et al., 2003) . Furthermore, the weak associations of job demands with work functioning in this study may be due to the way job demands were measured. High job demands can mean job overload, however, job demands may also be a challenge, which could be a positive job resource (Schaufeli and Bakker, 2004) . Because in the present study we were not able to distinguish between job demands in the sense of hindrance or challenge, in our measurement both aspects of job demands may outweigh each other. Psychosocial job characteristics that were not measured in the NESDA study may play a role, such as low job satisfaction, meaningfulness of work, job insecurity, downsizing and both procedural and organizational justice, since these characteristics have been found significant predictors of absence by others (Rugulies et al., 2007) . The NESDA population is not a representative sample of the common working population, since workers with current psychopathology are overrepresented. This is something that the reader must keep in mind, because it is likely that persons with psychopathology respond different on self reported questionnaires about job characteristics than healthy persons. On the other hand, the overrepresentation is strength of this study as well, particularly because we were able to compare effects of job characteristics in workers with psychopathology with effects in healthy workers. And though none-response may have caused bias with non-responders having higher psychopathology and worse productivity, psychopathology was only a weak determinant of non-response in NESDA (van der Veen et al., 2009) .
Despite limitations, NESDA is a unique opportunity to examine the relation between job characteristics and work functioning among a large sample of people with diagnosed anxiety and depressive disorders.
Recommendations
Though this study does not give insight in causal relationships between job characteristics and work functioning among workers with depressive and anxiety disorders, this cross-sectional study contributed to the knowledge about which job characteristics may be involved. The association between perceiving high levels of job support and job control and better work functioning may suggest supervisors, company doctors and therapists to pay attention to the perceived working conditions of their patients. If the emphasis is not only on how patients function at work, but also on the conditions under which they are functioning, it may reveal pathways to adjust their working conditions which may improve their work functioning. However, whether favorable job characteristics can contribute to less impaired work functioning and job loss over time and influence return to work after absenteeism among workers with depressive and anxiety disorders is a question for future research. Knowledge about favorable job characteristics for workers with health problems such as anxiety and depressive disorders is necessary to develop interventions that may reduce incapacity to work (Barnes et al., 2008) . It is recommended to examine causal relationships between job characteristics and work functioning in workers with psychopathology in a study with a longitudinal design. Such a study may also reveal whether good job characteristics can even contribute to the recovery process of workers with depressive or anxiety disorders. Though psychopathology itself remains an important risk factor for absenteeism and impaired work performance, employees experiencing relatively high levels of job control and support by colleagues and supervisors seem to be in advantage.
